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(S7) An €^*ect^osu^gica^ apparatus for resecting ttssua wtthln a body has an elongated hoJtow shaft W with a 
sharp point at the drstal &n<i, opening In the shaft to aUow passage of resected t?ssue. an eJectncaUy 
conductfng deflectable member located wjthm the shsift and conMcte<i to a supply of RF current 33, and ^ 
def lect$on control connected to the defSectiable m«mbar at th^ prox^maJ end for ^ief^ecting the member 
outwardly through the opening, eg by know increments usjncj a ratchet 29. Tissue eut and coagufated by the 
deflectable member as the apparatus is rotated by a rotattoriE control through a rack and pmton 31,32. Tha 
sharp tip allows the apparatus ro be inserted percut^neously A souroet of irrigation iluid 26 ansd a $oufc^ of 
suction 25 may be connected seiecttvely by a rocker swrtch 28, 
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El pkl M lfivention This invention relates to an efecirosur^ii-ai appamtut. fmm 
parifcidariy, m in^^entton relates to an m^omrmmi too! fer pereularieDu% 
«Mff«r»g anci removing the prostate or other tissue, and to a mmm^ fm pBmmim 
deMking and remoyarGf tissue usift^ 

BaokqrQund of the i nv giit^ Benign prostatic hyperplasia (BPH) Is a benign 
fenl^rgerJ^ertt or the prosiats gland reswttmg in a recftiotten in uHrie flow througti th 
wrelftra. BPJri typicaffy affects men ovsr the age of 45 and increases in treqwe^^ 
Wilh ape. Smcart msyt inbpthobst^ 
in frorh mrid reduction in flow to acui& retention. 

A common surgical f>rocedure lor BPH is the tfansurethraf res«ctioo M ^ 
pmmm mm^^ch removes portions of th© prostate thi^ough thfe urethra y sing a 
tmfi|up^thf^{ resectoscofie and erectrqcautery, TURPs are riot without their probgms 
and can resuft in extended hospital stays, bfood loss mm&mms rBqmm transfttsioft, 
impofence and incontinence. An additional concern is the afesorpian jrf the lrng^^ 
fluid (TUR syndrome) creating huge increases in cardiac loatd. 

Wous instruments for perforraing surgical cutting operatjons inM?^^^^^^ 
for example TURPs, are known In the art U.S. Patent Wo. 6,4i:S;asS discloses ah 
25 electrosurgicai apparatus for Inctston of a stricture wtthlh &J^a««^0in4 li5 ^; bo<% Jymen, 
Thfe apparatus comprises an efectrieaify conducting. d#|l#ctiib}e ^^rfe that f$: 
connected to a soun:je of RF eiectrical current The dlsdoswrn m^m mi^ 
apparatus that would permit or suggest the insertiph of th^ insmimerft thmt^h^^^^^^ 
skin, i.e. percutaneously. 
3: 0 referen ce and nnad# ai part of this dtsciosum; 

y.S- Patent Ho. 3,910,2^8 discfoses an fl^^icosurQkjal immm&m for 
resecting bodily tissue. The instrument Is desigfjfed tW im0m(^ »mumm^m^ 
body lumen and into a body cawty. The m>PBrM^B m mtmmmm 
insertion into tissue. IHhe disdosurfe a^o nm ^r a; suction or 

35 irrigation capgtsility.. 



tfi^m hgt?i^ bB0fy fnatm atterripts tc> timBtep rtew thempias 

niett^qds maj^^ kmwfi^ These ttiempl^s ir^yd*^> ^t^^ W U^^, M^t^, 
<yg^mK^^ap^y, uitjraspiind; mferawav^s* RF^ alecSHca! eyftierit, iialJboils. gM 
irms0^ m($ mm^ ^ alJ of thstsg ham proves m be very effecJive 

andf tile lefi^^^^ #f pattferit iriay n©l R#c#s;saHir th^ samfe for 



jntersUBa! th^raptes offer gil^^ cr^r 1^t|RP$ fcsy i^inmi^;^^ btoq<j Joss, 

mtrbgrada % csami^J^efjif spis tHe ibt;a<jfidaf rieok and urethra, ^fnpthif 

advfnt^g^^ v^p tli^s$ pi^cedur^? is th^j; pati©nt^ e^m: r©s;umfe normal 

t!^ehhobgiSs b^caiJse them 1$ no Sflii^ygWiji^ tisf through ttm urethra after the- 
pfoctdure. Fu^rttief;, Mterstifia} therapies |?i^<©fits oyer st^ hsrfs^^ftheriTiia; 

The (jQVvrtl^ cufreht ihte^rstf^^ abJatten mi^idds, as: wel^ 

nop-^iiiN^^^iV^ mdll^liSess, Is that m tissue samples fep tsfatalrt^d Ic^r pathdidgy 
disiini th^ pr«?£?f diir^^ p:sh triom^ g^^^ in all pf the ip^^ 

Qip^trut^^^ relief ;^{?t immedl^t^ artiJ a ^siSi^^ler iirHj^ ofteri Rliced poj^t- 

mllef Mm SFH ohstfuctlon and pi^\fi^fe; Ss^ withQut th^ 

hf ici Ipf a ppst-opi^m 



/^B InJ^fStilg i^sectc^ d^scrfe^d hemJnv m^r jje used fer surgary tSn th€ 
pmstate. TOe ihtef^titiarm^ wir^ te^^ to t^iand cayt^ii^ tissue that is 

sub^qi^entSy suc^^d 0tM timygh an ^spimti^?rt port. Thi^ davic:^^ is tot^rtd^d to 
0m0^ fe^rtefits of minimfe^ te|eed|fig and mduang the likelihood of TUR 
syndrom^,^^^^ the mpid obstryction patholagieal samples 

frpm a TUF^i^^ 

IW phSs^srtt Inventions feasad pfi the idea of destroying and Jnifnadiateiy 
Nfpf^ythg Wmm fmri vySWri th© prostate v#>tte aaysing minimaf damage m the 
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^rpstatic ui^thm. Art advantage qf N^^ it dbrrifcSrt^ ili^ S:^ri0it# of 

Into One prpdue^ 

5 the i^terisfitiaf m m m^mii^ m^ may e#nsist; rigid plajstfc 

handle CQnnac^ to a s^emJ^^bfe sh^rp tip. Atlte^ <ife^ portion of 

ttte ^Hafi, 0fie dr ?ri?iri cMt^^^^ ^terrienfe fmM 'tarn- ^ari a&iy i^pbsacf. Th#^i$ €!*BrBaiits 

(:m^tm ma^ b^ within th^^ nm or to i^mo^m :%sue^ th^ operativ® 

for p^hoiog^ tesN^ 

th^ grocedtrre for us^: of the Snter^litial f^s^iteior ffta^ mqu?te irgn^re^sEpf 
ii{?rS^qhd timmA^ dnee th# mter^^ m^e^tor Vi^s Ih^^trtej^ 

wrthitt th^ ti^:sy%^ the ^c^ve etffirt^ht may he mo at the tSi^tat en^ 

15 of Ihe iJhaft, ypdn the actiyiti<>h ^ $ha^jf^ ihe ms^ctor v^^d^ be rotateil, jhus 
mMt^ off wmim ^etaiofif of ti^$u^; which mM then bp mrmmd to^h the; 
aspirate eh^nnel ysing Th# l^^iva cotild be tn^m^ntiaiiy 

j^^nded • JBrnovr gram^r Srsa^ ^g^^ lamps of ti^^^^ as Iha^^ prop^dur© 
pf pgres^e^i Tha utilfeBlton of eteGtrojsurgioal isnei^ wo c^iM coagu tetiori of the 

26 mmaJhfhi ti^^ua, Any post^pprati\/e hfeedfng ahouid m m^-UmitM since tm 

Figure 1 1s ^ sside^ eJaet^iu 

Figure 2 ts a sGhf hJlitlo; Gm^§-s^<Sfpn^^ m ^tectras^riicar interstitial 

r^sfot?s2r. 

Figure 3 IS a v^i^v^^ of th)^ ^ikj of th^ ^haft^ 

Figiim ^ a oross-saicfion^^^ ^Saw of thie^^ ^rid of the sh^^ a 
m^rriprei' in dei1ec?ted posi tbn; 

Fig we S is a crp^^-s^fionaf ^lew of tha diSEal end of the shaft shoving a 
30 meftifeie r 1h Its hdndaf la c^isd posftion. 

D^faiied DescflpliGn of tlie jnvantion 
th^ jsres^nt Jn^^antfoh is^^a as shown in Flgyre i 

:f|r f^sai^Sng 6s$u# a Body, Tha sppafatys 10 is designad for percutanaous 

|r#^F^&h ihto iha bo# and th^ prostate gland. The 

35 appar^ty^ partfe for Iremtment of bari^^ prostata hyp@ipiasia (BPH). 



4 



%e apparatus 10 c^mpiiM^ s^teng^ jicsifow sftatt 11 having a pr^a^^rr^a! 
^n^i 12 and a distal and; 13^. The: pi^imal i^ifidi; i2 df tNa si^ifaft t eorin^c^d^ 
fiandfe 14 wi1:h for th^ ^urgepnr Tfis; dSsl^i &n4 1$ of tliiB sthaft ti Is d^^igjneci 

Iter nfeoriticit^ fh$ s^tft 11 i^s |^ hoii^j^^^H^ ^A^m 

'3 0^tmi0 sped k> Mim ps^sagfe of ^s$ii# ft^fii thi distitl; m(i 13 to fiie^ 

|?i^><ifilfif #jit;d 12> tili>|le m th0 irf jligje^ 16 t^^l 

14 faugre. 

THem a sharp :poifit 17 on tJie distal tend 13 ^^tft^ T^h^ sharp 

1 7 js im y^iiiMmg th e ^ppanaiws It) p^rct^taiieoo Th^ ghaTp ppint 1 ? offers 
iQ #a?|(^?:) ^feiW pusli ttti aiit^I ^h^: If into ttt^ f)ro?|afe Witliisu^ 

Ml etes^rlcialls? coift^ I fit Is tos^sed ^sf htn^^^ t^^^ 

Interior 16 of the shaft 11, as shxswn to Figures 4 and S; fn one embodlrner^ti^^^t^ 

rrii|€>Hs^^i4a^^ cjaMt^ji3!^ft^vya Tl>ej-|l:at ^p'-m^'. 

d#slgin$<J bo thit the merribfer 16 Wit Kow in a pf^didtaSte manrt^r. Vn another 
eft^b^dlrTierii^^^^^^^ 18 has a pr#^t and p^ipaniaht bend, lo that tansfon m 

20 compression oifl ti%e merr^m rapaatafela arid precfiGtablp dgfla^^^ 

In bhe ^mfeodirriernt^ tfej^ rrti^rriMr I S Is made fm a tidy, Irt aooth^r 

e^mfeodifTi^nt, f he rriarn bsr 18 made ft^ ; g^rt al loy n it*^t and tiia^^ 

Ari efe^sfc^lf^^ mataHal ^1; is dis^^ fn^mbar 1 i anci 

tht ^haft 11 ^ 0^tm(^n m Figures 4 and $. fe 0m mti^^t^^ th^ irv^ufefe^ 

2 5 material 21 fe or^ the member 18 such tf^at alac^tdea^^ cufT^rit wfll n^t flow b#waien^^^ 

TO^mbw 18 and th'^ In artoth^r enibQdime^ 

thf shaft 11. Iri y#t andther em tft0 rn^ernbar 18^^^a^ th# i^haft 11 ha^^ 

etectriMliy insulatfvs^^^c 

TOere so opening 22 near the dista! ena 13 of the shaft 11. In one 
3?© embodrment the opening 22 is rectangular in shape, in anothar ambodfm^nt tha 
opefimg 22 is oval to shape. Tha opening 22 is farge enoygh so that rasa cted 
port to ns of tissue can b a drawn through the opan ing 22 and infe Vm h oKqw tiitefjor 16 
; of th € shaft ti , a3 s hown i n Fig ure 3. 

A dafieetion control 23 is toeated on the handle 14, The surgeon can use the 

3 5: daflectton control 23 pr daflac?ting a pprtipri of the fflarnber 18 oy to 
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th© opanfng 22. 

S Figune 2. The sueion Is u^sed for dfaviilitg ffufefs iarid p^^^ iriy^ird ft^ of^ening 
22;. sjyctFon mpst be sirong enougli to draw the r^saoted tissue tfifough the 
opening 22, aiong m& shaft 11, and out beyond the proximal end 12 of the apparatus 
1G. "fh0 tissue and flqiigs am^^i^^^ c^iteqtad rn a st^ndani trap ftor later pathologie^t 

km>mm of imgsSon WM m m m^ to th^ proscirri ai em. The Irn gati on 
mm cmimmmh4 through tha shaft f1 and out t^^ 22. In the preferred 

errtMiment. a sucBqn^^mgaHort^^^s^^ irosynt^d on the apparatus 10 near tha 
piic^fpnE^r j^jpid U iikM Ipr s^feetir^g mihM m<^<m or Irrigation in th© shaft 11, The 
s?i^^ 2T is cson^etsfiBi:^^^ SiripE^i ^mpetv^ open an-d cIds© the ports to tha 

3-5 sources df sticflon 25 or shown in Figure 2. 

In 1Jia>pmf6rt^ th© suGtidn^rrigation switch 2? Is a thraa position 

mci^er s^tch, Tha nDckaf swrtch 27 i$ biased such that na suotion or tegafion fSuld is 
applM at th^i o^^ V^/hen the switc^h 27^ is &Bpmm0^ in a first dimctfon, th^ 

sGiiFibe of fiiigatK)n fluid passageway 1©, thus providing 

20 ifrigating ftuid thrpugh tha opening 22. When th© switch 27 is dapressad in a mmm 
dimclion, the ^DUf^ df $y<^on M Is c^^ IntaHor passagewa^^ 16, thtis 

pmiriding si ueti Dh at the apenf n g 2E 

A rofafion control 29 is connected near the proxJmai and 12 of the shaft 11 to 
provide the surgeon wjth a mechanism for rotating the shaft 11 reiative to the tissue. 
25 When the member 18 Is extended from the opening 22, rotation of the shaft 11 
causes the member 18 to resect the tissue, fn one embodiment the rotation control 
29 may be a knob which is rigidiy mounted to the shaft 11, Jn the preferred 
embodiment, the rotation control 29 is a lever which has a pfyot 30 that aHows motion 
back and forth along the dfrection of the shaft ir A r^ck 31 and pinion gear 32 train 
3:0 connects the iever to the shaft 1 1 such that the pivotal motion of the lever produces a 
rotationa! motion of the shaft 11, as shown in Figure 2, 

A source of RF eiectncal current 33 is connected to the member ie. The 
source of RF eiectrica! current 33 may be any of the commerdafFy availabte 
afectrosurgic^l generators, for exampie the Force FX Electrosurglcal Generator 
3 S manufactured by Valieylab, inc. In Boulder, CO. An etectricaf switch 34 connects the 
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4 metfiod for frit^rttittar ms(Si€|ar is also 

Gun^f^t through tli^^ mmm tfi^l ^aft 11 su#^ tJipt trii prertmdte 

of th^ j*iieitib0r 1 8 ms^ets tissue f raiii thie Idx?^^^ df^iig ttie i^s^^ted thrcis ugh 

the shaft H with sycaitofi t^^rputh iha 



:i-5 
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mMm^mAMMi^ laving a pf^Kima^^^ dismal 
^£1^ exterior surface; 
an opening m tM shaift betwee^n titfc Intendr pass^^^^ lha ^xt^Kflar 

sur;fkce ne^r the distal eiid, and of suffielefit si^ to allow pasisag^ of i^saeced tisspe^; 

a sharjj jpint^^o^ distai en4 

4.3* itiqpaT?^ m dktim l> in wliiish the deflectable ^?^^i^pr ftiffie 

wdiiifes^ hy M hmt mm sharps edp. 

4, An apparatus according to any preceding Claim, further comprising an electrical 

5. ai^tatuS^ aeeordijtg to any pmcedipg CM fortfi^r eomprisirig^ rocter 
switeh ideated at tfets^;^;^^ end. Wliemm a first pQs|ti<3n af the switch coitnects a 
wurcfe of ii^ fliiid with the ittteriS a second position of the switch 
c^sneets a sotiree <>f mxi^dm :%^ith the iiitei^icyr passageway, and a third position of the 
swifefe Mertof pas^agewaj^ m both pctiqn and irrigato 



6;. An ^^mtm^mmmng to any pree^iiig Claim^^ compiisiiig a ratch^^ 

meelianism connected to the cie^ecti m eontir^ , w herein eapR :mmm0m, ^mmm tii^ 
lat^^hfc advanc^fs deflection of the di^flM^^ 

7, An apparatus according to any preceding Claim, ftirther comprising a rotation 
control located near the distal end and mechanically coup!ed to the shaft. 

8. An apparatus according to any preceding Claim, ftirther comprisixig a source of 
sMtfon connaoted to the interior passageway «fea#ing fMM m^^m^^tmm mo 
the mle3ri0r passageway lltrough th^i qptenltig;. 

An apaimtm acc^rdldf to preeediiig Claim, ftittfi^^^^c^ a mmm M 

hm0Xkm fluid conn^eted m the intmor pm^^^y for mMiig imm^^ MM 
outwarcBy throijgh t 

10, An el^^dtrosuj^tcal apparatus Isr reseGtifig tissue bcway, the gippaf^us 

ail eJonpa^ hollow shaJi haviriig a pmxSjtial^e^ #^ia^l^iridi :|iit(&i5<jr 
p^L^s^s^g^wty. asTfd an ext^rSpr surfa^e;;^ 

«^ m th^ sJmi between the imtii^r faa^ fe^xt^ripr 

m iJica|1§ai;11;y coiiduoting, dfejfetay e m^n^bar kc^d wMim the iiiterpr 

lar ^f^^^tiiig a fsortion of the dgfcfeible rii^intifeer oiitwardiy through th^ dinning ; 

^mmsswp p^ ralqhef a^jvaiioe^ dellesstiofl of the <te6teistal^^ 

a rotatibn oontrof^ pear tirs^ disM machani^aly^^^^^^ to 

a Mil ree of siietidn eoiin^Gied ro the iitteilor passa ge^ay lor dmwing iiuids 
ainid tissiie info the mtmdr passageway thrafiigh the opemrtg; 
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a souree of imgaiion fluid cait«e0ted to tte iat^rior iof 
sen<fi|i| iriiption BuM outwardly tliroiigb the opening; 

a source of RF ©leetrieai c^mfrt cop^^ctea m tlte deftectafele p^mbei^; aiid 
a #jaip point 01^ tiie dismal end. 



1 1> alecttosyrgieal M describe^l figsm^^ with r ^^le^^^Qe tp^ 
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